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Abstract
We assume the creation of a blackhole in a physical universe. We
now conjecture that this blackhole will then separate itself from the phys-
ical universe and build up an extra dimensional entity associated with
the physical universe. We postulate this extra dimensional entity is to
be orthogonal to the physical universe. We further conjecture that this
blackhole is a Schwartzschild blackhole. We assume also that this physical
universe and the blackhole together span a seven dimensional space with a
common time coordinate. We then generate the Einstein equation. Using
the time-blackhole-radial and the time-time component of the equation
we show that the Hubble parameter is positive and time dependent if
we conjecture that both the scale factor and the radius of the blackhole
reduce exponentially. Under the same assumption we also calculate the
deacceleration parameter and show that under certain constraint on the
parameters the universe accelerates.
1 Introduction
Recently Choudhury [1] has shown that the acceleration of the physical uni-
verse can originate from an adiabatic pressure generated from a contracting
blackhole. The experimental signal [2] that the universe is accelerating has
been observed from supernova data.This signal forced the cosmologists to rein-
troduce the cosmological constant in the Einstein equation to account for the
generation of the acceleration. The introduction of this constant leads to the
postulation of the existence of dark energy in cosmology. However the cosmo-
logical constant appears to us not sufficient as a dynamical process to explain
such a significant phenomenon as acceleration of the universe. Choudhury and
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Pendharkar [3] first postulated that the pressure generated from a wormhole
of the type introduced by Gidding and Strominger [4] [5] can cause such an
accelerated expansion of the universe which surrounds the wormhole.
Since the hypothetical wormhole is not a real entity, Choudhury [1] looked for
other causes that might explain the dynamical generation of acceleration. Dur-
ing the process of the formation of a blackhole, Choudhury postulated that the
contracting gas develops pressure in accordance with adiabetic thermodynam-
ical gas laws. This pressure then influences the surrounding physical universe.
This semiclassical model can then generate acceleration in the expanding uni-
verse. The success of this model led to a search for the improved treatment of
this concept.
Earlier Choudhury[6] had developed a model of higher dimension in which
he assumed the time-space is seven dimensional[7]. He has introduced in the
extra three dimension a Gidding-Strominger-Maeda wormhole, which is by con-
struction expanding. He then generated a classical pressure in the wormhole
assuming the adiabetic gas law to be valid in the wormhole. This pressure influ-
ences the physical universe contained in the other three dimensions. As a result
the physical universe expands and accelerates at a fluctuating rate.
We wish to use a similar concept in a new model. Instead of putting a worm-
hole in the extra dimensional space, we assume a blackhole there. A blackhole
generated in a physical universe creates its own event horizon keeping everything
hidden within the horizon except through a very negligible Hawking radiation.
Hence the blackhole can safely be conjectured to be within the extra dimen-
sional space whose coordinates are orthogonal to the original physical world.
With such a conjecture we assume that the physical universe is a Friedman-
Robertson-Walker space and the detached arena is occupied by a Schwarzschild
blackhole occupying the extra dimensional space. We also introduce two scale
factors α(t) for the physical universe and β(t) for the Schwarzschild space.
The separation of the universe into a Schwarzschild space and a Friedman-
Walker-Robertson physical space is not in conflict with the perfect cosmological
principle which states that the smoothed out universe is unchanging as well
as spatially homogeneous. We are postulating that, because of the singular
character of the blackhole, the space surrounding it has a different coordinate
grid than that of the physical world and this simple assumption leads from
Einstein equations to an accelerating universe which is experimentally observed.
We then set up the Ricci tensors and obtain the relations in section 2, which
result from the Einstein equation. We have also set up the energy momentum
tensors. The eight different equations we obtain are not very easy to solve
simultaneously. In section 3 we have set up some physical criteria for the scale
factor β(t) and blackhole radius rβ in the Schwarzschild sector. We assume
there that both β(t) and rβ shrink exponentially but at a different rate. Here
β(t) shrinks faster than the radius rβ .
Equipped with this assumption and setting for simplicity kα = 0, the Hubble
parameter can be calculated for large values of t0. We then calculate the time
dependent deacceleration parameter. Under a certain constraint we show that
the deacceleration parameter becomes negative. This signature tells us that the
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universe is accelerating.
2 Einstein Equation
We are assuming that the physical universe along with a blackhole behaves like
a space with the physical universe spanning a three dimensional space and the
blackhole the other three dimension with a total space dimension of six. Bring-
ing in a common time for both, our space-time dimension becomes seven. The
physical universe part should be a Friedman-Robertson-Walker space, whereas
the other 1 + 3 space-time contains the Schwarzschild blackhole. We now conjec-
ture that in this super-imposed space-time, the interval is given by the relation
dτ2 = dτp
2 + dτb
2 (1)
where
dτp
2 = −dt2 + α2(t)( dr
2
α
1− kαrα2
+ r2αdΩα
2), (2)
and
dτb
2 = −β(t)2[(1 − 2m
rβ
)dt2 + (1 − 2m
rβ2
)−1dr2β + r
2
βdΩβ
2]. (3)
In the above equations α(t) and β(t) are two scale factors. We assume c=1 and
we write
dτ2 = gµνdx
µdxν , (4)
with
x0 = t, x1 = rα, x
2 = θα, x
3 = φα, x
4 = rβ , x
5 = θβ, and x6 = φβ . (5)
where the suffix α refers to the physical world and β to the blackhole. We have
therfore,
gtt = −[1 + β2(t)(1−
2m
rβ
)], (6)
grαrα =
α2(t)
1− kαr2α
, (7)
gθαθα = α
2(t)rα
2 (8)
gφαφα = α
2(t)rα
2sin2θα, (9)
grβrβ = β
2(t)(1 − 2m
rβ
)−1, (10)
gθβθβ = β
2(t)rβ
2, (11)
and
gφβφβ = β
2(t)rβ
2sin2θβ . (12)
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All non-diagonal components of g are zero. We can easily verify that
gii =
1
g ii
. (13)
Using the definition of Riemann’s curvature tensor
Rαβγδ =
∂Γαβδ
∂xγ
− ∂Γ
α
βγ
∂xδ
+ ΓαλγΓ
λ
βδ − ΓαλδΓλβγ (14)
with the connection
Γαβγ =
1
2
gαλ(
∂gλβ
∂xγ
+
∂gλγ
∂xβ
− ∂gβγ
∂xλ
), (15)
we can now calculate the Ricci tensors. The nonvanshing ones turn out to be
Rtt = −
3α¨
α
+
2α˙β˙(rβ − 2m)
αf(rβ , β)
− 3β¨
β
+
3β˙2(rβ − 2m)
f(rβ , β)
− β
2m2(rβ − 2m)
r4βf(rβ , β)
+A(rβ ,m),
(16)
where
A(rβ ,m) =
m(rβ − 2m)
r4β
− m
2
r2β(rβ − 2m)
. (17)
We have also set
f(rβ , β) = rβ + β
2(rβ − 2m). (18)
Similarly
Rrαrα =
rβ
(1− kαrα2)
+D(α, β), (19)
where
D(α, β) =
α¨α
f(rβ , β)
+
α˙αβ˙β[1− 2(rβ − 2m]
f2(rβ , β)
+
3β˙α˙α
βf(rβ , β)
+
α˙2
f(rβ , β)
+
kα
rβ
, (20)
Rθαθα = rα
2rβ [
(α¨f(rβ , β)− α˙αβ˙β(rβ − 2m))
f2(rβ , β)
+
2α˙
f(rβ , β)
+
3αα˙β˙
βf(rβ , β)
], (21)
Rφαφα = rβrα
2sin2θα[
αα¨
f(rβ , β)
+
2β˙αα˙
βf(rβ , β)
+
αα˙β˙rβ
f(rβ , β)
− 2(1− 3kαrα
2)
rα2rβ
] (22)
Rrβrβ = H1 +H2 +H3 (23)
where
H1 =
(β¨ + β˙2)rβ
2f(rβ , β)− 2(ββ˙)2rβ2(rβ − 2m) + β˙2rβ2f(rβ , β)
f2(rβ , β)(rβ − 2m)
, (24)
H2 =
mβ2[2rβ + 2β
2(rβ −m)] + ββ˙rβ4 −m2β4
rβ2f2(rβ , β)
, (25)
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and
H3 =
3α˙ββ˙rβ
3 −mβ2α
αrβf(rβ , β)(rβ − 2m)
+
m
rβ(rβ − 2m)2
. (26)
Rθβθβ = rβ
3 β¨f(rβ , β) + β˙
2rβ
f2(rβ , β
+
mα+ 3rβ
3α˙ββ˙
αf(rβ , β)
+
2m(rβ − 3m)
rβ(rβ − 2m)
. (27)
Rφβφβ = rβ
3sin2θβ [
ββ¨ + 2β˙2
f(rβ , β)
+
α˙ββ˙
α
− β˙
2rβ
f2(rβ , β)
+
m
f(rβ , β)rβ3
+
2m2
rβ4(rβ − 2m)
].
(28)
The only non-diagonal component is Rtrβ which is given by
Rtrβ =
3α˙mβ2
αrβf(rβ , β)
+
2mβ˙β
rβf(rβ , β)
+
β˙
βrβ
(29)
The Einstein equation is
Rµν = −
8pi
3
Sµν , (30)
where
Sµν = Tµν −
2
7
gµνT, (31)
The quantity Tµν is given by the relation
Tµν = Pgµν + (P + ρ˜)UµUν . (32)
In the above expression
U0 =
√
(1 + β2(1− 2m
rβ
); U1 = U2 = ... = U6; (33)
and
P = Gpα +G
′pβ, and ρ˜ = Gρα +G
′ρβ . (34)
The quantities pα and ρα are the pressure and density in the physical world and
quantities pβ and ρβ are the corresponding expressions for the blackhole region.
Similarly G and G’ are the gravitational constants for those regions.
The value of T yields
T = −ρ˜+ 6P. (35)
Hence
Stt =
f(rβ , β)
7rβ
[9ρ˜+ 12P ] = Q, (36)
and
Sii = Pgii, (37)
where i stands for all spacial co-ordinates.
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3 Asymptotic Solution Of The Einstein Equa-
tion
The Einstein equations are very involved and to obtain a satisfactory solu-
tion we have to carry out numerical calculation which will be very complicated.
However, in order to get an idea about the combined behavior we want to carry
out an approximate solution with some physical underpinning on the blackhole
in two steps. We notice that the blackhole involves two quantities, the scale
function β(t) and rβ , the radius of the blackhole. Here we introduce a physical
constraint that reduces exponentially. Similarly we assume that the radius rβ
shrinks gradually. However we assume their exponential reduction are happen-
ing at a different rate.
More rigorously, we assume that the time dependence of β(t) satisfies the
relation:
β(t) = β0e
−∆t, (38)
where both β0 and ∆ are two positive parameters. Similarly we assume that
the radius rβ does also shrink exponentially according to the following relation
rβ = r0e
−∆′t (39)
For future use we conjectur that the quantities ∆ and ∆′ would have to
satisfy the following relation:
∆ > ∆′. (40)
We interpret the above relation by saying that the size of the blackhole dynam-
ically follows the scale function but at a different rate.
4 Hubble Parameter
From the definition of the time dependent Hubble parameter for the physical
universe given by the relation:
Hα(t) =
α˙(t)
α(t)
, (41)
and from the Einstein equation
Rtrβ = 0, (42)
we get from Eq.(29) for finite time
Hα(t) = −
[2mβ2 + rβ + β
2(rβ − 2m)]β˙
3mβ3
. (43)
Using Eqs.(38)and (39) for very large t = t0, we get
Hα(t0) =
r0∆
3mβ0
2 [e
(2∆−∆′)t0 + β0
2e−∆
′t0 ]. (44)
This implies that the quantity Hα(t0) is always positive. Hense the physical
universe expands and is time depended.
5 Deacceleration Parameter
From Eq.(30) we find
Rtt = −
8pi
3
Stt (45)
Using Eqs. (16) and (36) we find
−3α¨
α
+
2α˙β˙(rβ − 2m)
αf(rβ , β)
−3β¨
β
+
3β˙2(rβ − 2m)
f(rβ , β)
−β
2m2(rβ − 2m)
r4βf(rβ , β)
+A(rβ ,m) = −
8piQ
3
.
(46)
For small pα and pβ , we assume
P → 0. (47)
For fixed rβ and β → 0, we get
f(rβ , β)
rβ
=
rβ + β
2(rβ − 2m)
rβ
→ 1. (48)
Therefore
Q→ 9
7
ρ˜ =
9
7
[Gρα +G
′ρβ]→
9
7
G′ρβ , (49)
because the density of the blackhole is the dominating factor.We can convert ρβ
into the form
ρβ =
3m
4piβ3(t)rβ3
. (50)
From the definition of the deacceleration parameter of the physical universe, we
know for large t0
q0(t0) = −
α¨(t0)
α(t0)
1
Hα
2(t0)
. (51)
Incorporating the values of β(t) and rβ(t) from Eqs.(38) and (39), ρβ from
Eq.(14)and suppressing the terms which becomes negligible for large t0, we find
q0(t0) =
3m2β0
4
∆2r02
e−(∆−5∆
′)t0 [−2m
3
r50
e(−5∆+2∆
′)t0 − 2m
2
r40
e(−3∆+∆
′)t0 − 18G
′m
7β30r
3
0
]
(52)
Under the condition ∆ > ∆′, we notice that 5∆ > 2∆′ and 3∆ > ∆′. Therefore
for large t0 the last term within the bracket in the above equation dominates
and q0 becomes negative. As a consequence the the universe accelerates.
6 Concluding Remarks
We assumed that a blackhole in an advanced stage detaches itself from the
physical universe and enters into an associated extra dimensions. We postu-
lated that the physical universe retains its Friedman-Robertson-Walker nature,
whereas, the blackhole in the extra dimension takes a Schwarzschild character.
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Together they generate a seven dimensional space. In this space we set up the
Einstein equation. The eight involved equations are quite complicated. Instead
of looking for a rigorous solution we decided to solve the pertinent equations
which yield the Hubble and the deacceleration parameter under some physical
conjecture. We assumed that both the scale factor of the blackhole space and its
radius reduce at an exponential rate. The rate of reduction of the scale factor
is assumed to be faster than the reduction of the radius of the blackhole. Under
this assumption we have shown that the physical universe expands and beyond
a critical time it will accelerate.
We are pursuing the goal to see whether we can numerically obtain the cor-
rect state of expansion without forcing any extra assumption about the nature
of the blackhole. It would be also interesting to pursue a similar analysis with
other types of blackholes.
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7 Appendix
Since most of the time we would restrict ourselves with the calculation of
the Ricci tensor, we would just show the essentials of these calculations in this
appendix. We know that
Rtt = R
t
ttt +R
rα
trαt
+R
rβ
trβt
+Rθαtθαt +R
θβ
tθβt
+Rφαtφαt +R
φβ
tφβt
. (53)
From the definition of Rαβγδ, we find
Rtttt = 0. (54)
Similarly
Rrαtrαt = −
α¨
α
+
α˙β˙β(rβ − 2m)
rβf(rβ , β)
, (55)
R
rβ
trβt
= − β¨
β
+
β˙2(rβ − 2m)
f(rβ , β)
− β
2m2(rβ − 2m)
r4βf(rβ , β
− m
2
rβ2(rβ − 2m)
−m(rβ − 2m)
rβ
4
,
(56)
Rθαtθαt = −
α¨
α
+
α˙β˙β(rβ − 2m)
αrβf(rβ , β)
, (57)
R
θβ
tθβt
= − β¨
β
+
β˙2(rβ − 2m)
f(rβ , β)
+
m(rβ − 2m)
rβ4
, (58)
R
φα
tφαt
= − α¨
α
, (59)
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R
φβ
tφβt
= R
θβ
tθβt
. (60)
As a result we get
Rtt = −
3α¨
α
+
2α˙β˙(rβ − 2m)
αf(rβ , β)
− 3β¨
β
+
3β˙2(rβ − 2m)
f(rβ , β)
− β
2m2(rβ − 2m)
r4βf(rβ , β)
+A(rβ ,m),
(61)
where
A(rβ ,m) =
m(rβ − 2m)
r4β
− m
2
r2β(rβ − 2m)
. (62)
In the above equations we have defined f(rβ , β) by the Eq.(18).
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